Tetanically released zinc inhibits hippocampal mossy fiber calcium, zinc and synaptic responses.
At the zinc-enriched mossy fiber synapses from hippocampal CA3 area, electrical or chemical stimulation evokes zinc release from glutamatergic synaptic vesicles that may cause different pre- or postsynaptic actions. Besides zinc that can be co-localized with glutamate and GABA, the mossy fibers contain a very high density of ATP-sensitive potassium channels that are activated by zinc. We have investigated the possibility that intensely released zinc inhibits presynaptic calcium changes and consequently zinc and glutamate release. The studies were made combining optical recording of fast presynaptic calcium and zinc signals, using the fluorescent indicators Fura-2 and N-(6-methoxy-8-quinolyl)-para-toluenesulfonamide, respectively, with measurements of field potentials. We have observed that strong tetanic stimulation caused posttetanic depressions of electrically induced presynaptic calcium and zinc signals and of synaptic responses, the depressions being blocked by zinc chelators. These results suggest that endogenously released zinc has an inhibitory role, mediated by presynaptic ATP-sensitive potassium channels and/or presynaptic calcium channels, that leads to the depression of zinc and glutamate release.